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FAILURE MODES EFFECTS ANALYSIS {(FMEA)] — CIL HARDWARE
NUMBER: D5-5-503.1 =X

- BUBSYSETEM HAME: DATA PROCESEING EYETEM (DFS)

REVISION: 8 DAY
PART DATA
PART NAME FART NUMEER
VENDOR NAME VENDOR NUMBER
LRU : MULTIPLEXER-DEMULTIPLEXER MCE15- D004 5240
HONEYWELL 4020534042
LRU CMULTIPLEXER-DEMULTIPLEXER MCE1 500045210
HONEYWELL 4020534-052

EXTENDED DESCRIFTION OF PART UNDER ANALYSIS:
FLIGHT AFT MDM: "FA1™, "FAZ", "FA3", AND "FAad".

REFERENCE DESICNATORS:  S4VTZAT
E5VT2AR
SEVTIAD
SEVT2AND

a

QUANTITY OF LIKE ITEMS: 4
FOUR '

FUNCTIDN: )
PROVIDES MULTIPLEXED INTERFACE BETWEEN THE COMPUTER, ACTUATDRS, AND
SOME GUIDANCE NAVIGATION AND CONTROL (GNAC) SENSORS. CONVERTS
ANALOG/DISCRETVE SUBSYSTEM DATA TO A DIGITAL FORM FOR DATA BUS TRANEFER.
PRCGVIDES DATA BUFFERING, FORMAT CONVERSION AND DISCRETE DATA
CONDITICNING FOR COMMAND OUTPUTS TO CRITICAL FUNMCTIONS SUCH AS
ALERCSURFACES ACTUATION, ENGINE GIMBALLING, ELECTRO MECHANICAL DEVICES.
RELCTION CONTROL SYSTEM [RCE) CONTROL, ETC. EACH MDM CONTAINS INTERNAL
IEFECE;JHLJI:NS:JAh‘T FPOWER SUPPLY SECTION AND REDUNDANT DATA HANDLING SECTIONS
E5).
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FAILURE MODES EFFECTS ANALYS!S FMEA — CIL FAILURE MODE
NUMBER: ©5.-5-B03-1-02

REVISIONS: 8 Das27ies
SUBSTYSTEM NAME: DATA PROCESSING SYSTEM (DPS)
LRY: MULTIPLEXER.DEMULTIPLEXER : CRITICALITY OF THIS
ITEM NAME. MULTIPLEXER.DEMULTIFLEXER FAILURE MODE: 1/1

FAILURE MODE:
ERRONZDUS QUTPUT

MIESIDN PHARE: OC  DHN.ORBIT

VEHICLE/PAYLOADMKIT EFFECTIVITY: 12 COLUMELA
103 DISCOVERY
T ATLANTIS
105 ENDEAVOUR

CAUSE:

ADDARECC MALIDATION BY FAILED CHIP, FAILED ELEMENT IN DATA PATH, FAILED

S LECTOR/DECODER CIRCUIT, ADDRESS CHECK FAILURE, DATA ERROR TO MDM
MIDULE. MOM MODULE/CHANNEL SELECT FAILURE, ANALOGOIGITAL (AT CONVERTER
FAILURE. PIECE PART FAILURE IN THE SEQUENCE CONTROL UNIT (BCL.

CRITICALITY 171 DURING INTACT ABORT ONLYT NO,

REDUNDANCY SCREEN A) N/A
B) Nia
C) N/A

PASEFAIL RATIONALE: .

Al

B}

c)

+ FAILURE EFFECTS -

(Al SUBSYSTEM:
LOZES OF ONE WMDM
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FAILURE MODES EFFECTS ANALYSIS [FMEA) — CIL FAILURE MODE
. NUMBER: 05.$-803-1. 02

(B) INTERFACING SUBSYSTEM(S):
DATA FOR ANOTHER LINE REFPLACEABLE UNIT (LRU) EXECUTED, OR WRONG CHANNEL,
TASK. O MODULE BEING SELECTED. _ :

{C) MIZSION:
FOSSIBLE EARLY MISSION TERMINATION DECISION DUE TO LOSS OF REOUNDANCY.

(D) CREW, VEHIZLE, AND ELEMEMTI(E):
FOSSIELE LOES OF CREWANEHICLE,

{E} FUNCTIONAL CRITICALITY EFFECTS:
LRITICALITY 1711 BECAUSE OF THE FOLLOWING REASON:

OMN JRUIT: '
Ea MM ERRONEQUS OUTPUT COMMANDS TO ENABLE MAIN REACTION CONTROL
SYZTEW [RCE, DURING PROXIMITY OPERATIONS CANM RESULT IN LOSS OF

CREWNERICLE,

CRITICALITY 1R2 BECAUSE OF THE FOLLOWING REASONS:

ALL PHASES:

A SINGLE ANALOG QUTPUT PROBLEM TO THE GENERAL FURFOSE COMPUTER (GPLC)
HAS NOEFFECT. TWD LIKE ANALOS QUTPUT FAILURES TO THE GRS THAT PROVIDE A
BISSEL QUTPUT THAT 1= BELOW THE SOFTWARE REDUNDANTY MANAGEMENT
THRESHOLD CAN RESULT IN A LOSS OF VEMICLE IF IT OCCURS &N THE EALLOWING
SENSORS - ORBITER RATE GYRD ASSEMBLIES (RGA'S) AND QREITER PASITION
FEEDBAZKSES THEZ TYPE OF MOM FAILURES THAT CAN PRODUSE THIS FROBLEM ARE
AT CONVERTES, MODULE SELECTOR. CHANNEL SELETTOR. AND DENDRITE SROWTHS
IN INPUT FILTER CAPACITORS, CR79963C PROVIOES PARTIAL DETECTION OF ANALOG
INPLUT CARD FAILURES BY EXECUTING A/D BUILT I TEST EQUIPMENT (BITE) TEST.

FOR ASZENT/ENTRY;

A FAILURE CONDITION SUCH THAT RESPONSE DATA FROM MOMS TS GPCSE HAS LESS
THAN § MICROSECDOND GAPS BETWEEM CONSECUTIVE WORDS, CAN CAUSE & NON-
URIWERSAL 1D ERROA CONDITION DUE TO DIFFERING PERCEPTION OF ARRIVING DATA
AMONG THE GPES OF TAE PASS REDUNDANT SET. DURING ASCENT AND ENTRY.
ENSAGT OF THZ 0F 515 THEN REQUIRED A SUBSECUENT FAILURE CAUSING LOSS OF
BFS CAN RESULT INLCSS OF VEHICLE/CRE W,

FOR ASCENT:
(1) UNVOTED EFFECTORS. NO EFFECT OM 18T FAILURE. 2ND RELATED FAILURE COULD
CAUSE EXTERNAL TANK (ET) SEPARATION DOORS TO CLOSE PREMATURELY.
RESULTING IN BENT LINKAG S WHICH PREVENTS SUBSEQUENT DOOR CLOS NG,

(2] MDM FA1, 2,3, OR GPC 1.2, OR 3 ERRONEGUS OUTPUT WHICH RESULTS IN BODY
FL&P ENASLE AND UP COMMANDS ON THE SAME CHANNEL. COUPLED WITH LOSS OF
QUTPUT ON ANCTHER CHANNEL (GFC, MOM. ACTUATOR, MOTOR OR AUXILIARY
POWER UNIT (aPU)). WILL CAUSE THE BODY FLAR TO DRIVE IN THE UP DIRECTION,
CONTACTING AN ENGINE BELL. THIS CAN RESULT IN LOSS OF CREW/VERICLE.
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LS, Gov

PAGE: 8 - CPRINT DATE: (41E/35

FAILURE MODES EFFEETS ANALYSIS (FMEA) = CIL FAILURE MODE
NUMBER: 05-5-B02-1-02

{3} IDENTICAL ERROQNECQUS OUTPUTS FROM TWO FA MDM'S (FA1, 2 OR 4) CAN RESULT
IN OPENING BOTH SERIES COMNECTED RTLS LH2Z DUMF VALVES, DUMPING LH2 OVER
CRBITER WING. IF LESS THAN 100,000 FEET, COULD RESULT IN EXPLOSION. SIMILAR
ERRONECUS OUTPUTS CAN OFEN TWCO SERIES LH2 MANIFOLD REPRESSURIZATION
VALVES WHICH CAN INJECT GASECUS HE AND HZ INTO THE LHZ MANIFOLD RESULTING
IN POSSIBLE SSME COMBUSTION INSTABILITY.

(4) TWO FA MDM FAILURES THAT CALISE IMPROPER COMMANDS TO A SUFFICIENT
NUMBZR OF JETES CAN RESULT IN OREBITER ET CONTACT OR AN ORBITER OUT.OF-
CONTROL CONDITION AT SEFARATION.

-DISPOSITION RATIONALE-

(A] DESIGN:

ALL PARTS SELECTED FROM MFOD04-400 OREITER PROJECT PARTS LIST (QFPL) WHICH
CALLE FOR JANTX Y LEVEL PARTS, OR HAVE ADEQUATE DERATING FACTORS OF 25
50% ON HYERIGE & TRAMEISTORS, 25-30% DM RESISTORS, CAPACITORS AND OTHER
COMPONENTS. | ARTS TUIAT OID NOT MEET OREITER PRCJECT PARTS LIST
REQUIREMENTS FOR QUALIFICATION, TRACEABILITY SCREENING OR BURN-IN WERE
REVIEWED AND WERE FOUND ACCEFTABLE FOR THEIR GIVEN FUNCTIONS.
REDUNDANT COMMANRND/SIGNALS FOR CRITICAL FUNCTIONS ROUTED THROUGH
SEPARATE MOM'S. DESIGN ALSC INCORPORATES RELIABILITY. MAINTAINABLITY,
ENVIRCHNMENTAL AND TRANSPORTABILITY REQUIREMENTS AND OTHER DESIGNS AND
CONSTRUCTION PER SPECIFICATION MCE15-0004.

(B} TEST:

EACH UNIT SUBJECTED TD ACZERPTANGE TEET PROCEDURE (ATF) TEST {T4025545% AT
HOMNEYWELL INCLUDING CONTINUITY, FULL FUNCTIONAL ACCERTANCE VIERATIONAL
ToST tANT). ACCEPTANSE THERMAL TEST (ATT), EXAMINATION OF PRODUCT,
'NSULAT.ON RESISTANCE TEST. DIELECTRIC STRENGTH TEST. PERFORMANCE. AND
FOW=R YASIATION TEET

QLALIFICETION TEST [T4R25753) COMPLETED AT HONSYWELL INCLUDING FULL
FUNCZTIONAL POWER, ELECTROMAGHNETIC COMPATISILITY [EMC), HUMIDITY. THZRMAL,
VISEATION THERMAL VACUUM. LISKETHING, SHOCK, SALT/FOSG, 1000 OMIOFF CYCLE
LIEZ TSST, ACCELERATION, AND EXPLOSIVEXCORREOSIVE ATMOSPHERE

GROUND TURNARCUND TZST: ALL TURNAROUND CHECKOUT TESTING 1S
ACCOMBLISHED N ACCORDAMNCE WITH OWMESD.

ICHINSFECTION:

RECEIWWING INSFECTICH ,

CERTIFICATICONS & SOURGCE INSFECTION TEST REFDRTS ARE ON FILE. CASES AND
FLATPALKS ARE ENVIRDONMENTALLY SCREENED. INCLUDIMG LOOSE FARTICLE
CETESTION IN RECEIVING INSPEST: DN ALL HYBRID COMPONENTS ARE LOT SAMPLED
IN RECEIVING INSPECTICHN,
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FAILURE MODES EFFECTS ANALYS!IS (FMEA) = CIL FAILURE MDDE
- NUMEER: D5-5-B03-1-02

CONTAMINATION CONTROL
CLEARWLIMESS TO CLASES 100,000 LEVEL 15 VERIFIED BY INSPECTICON.

ASSEMBLYANSTALLATION

VISUAL INSPECTION 15 FERFORMED AT RIT RELEASE. PRINTED WIRING BOARD
MICROEECTION AMALYSIS IS PERFORMED AND MONITORED BY INSPECTION. QUALITY
CONTROL VERIFIES AND WITMESZSES TOROQUE OPERATIONS, QUALITY CONTROL
VERIFIES SCLDERED CONNECTIONS AND ASSEMELY OF PARTS, TOOL CERTIFICATION
AND TENSILE TESTS ARE MAINTAINED, QUALITY CONTROL PERFORMS PRE-CAF
VISUAL INSPECTION FOR CLEANLINESS. QUALITY CONTROL VERIFIES CONVEYDOR
FURMNACE PROFILETEMPEFATURE EVERY 30 DAYS. QUALITY CONTROL VERIFIES ALL
FLATHMESS & SURFACE ROUGHNESS FOR PROPER HEAT TRANSFER. THERMAL
FROTECTION COMTROLS EXIST FOR AL E0OLDERED CONMNECTIONS.

NONJEESTRUCTIVE EVALUATION
RADIDGRAPHIC INSFECTION OF SELECTED COMPONENTS, LE., TANTALLUM

CARACITORS, IS PERFORMEL

CRITIZAL PROZESSIS
INSPECTION VERIFIES CRIMPING OPERATIONS AND CERTIFICATION. SOLDERING
REQUIREMENTE PER NHEESID0 443430 ARE WVERIFIED BY INSPECTION.

TEETING
ATF 1S QESERVED AND YERIFIED BY QUALITY CONTROL, INSLUDING AVT AND ATT.

HANDLINGFATKAGING

FROPEX GROUNDING OF ELECTRICALLY STATIC SENSITAWVE DEVICES WHEN HANDLING
1% FERFORMED PACKAGING AND PRCTECTION WVERIFIED EY INSPECTION.

(D) FAILLIRE HISTORY:

CUSRENT DATA ON TEST FAILURES. FLISHT FAILURES. UNEXPLAINED ANOMALIES, AND
THER FAILURES EXPERIENCED DURING GROUND PROCESSING ACTIVITY CAN BE

 FOUND IN THE FRACA DATABASE

(E} OPERATIONAL USE:

PORT MODING TO RECOVER MOM FUNCTIONALITY IS AVAILABLE AS FOLLOWS:

A J'l.‘M‘IuE PORTMOIDING WiLL MOT BE PERFORMED UNLESS 1T IS NELESSARY FOR
CRITICAL CAPADILITY,

Bl POET MMIO2 TO PRE MECD - PORTMOTHHE MaY BE PERFORMED T& RESAIM
CRITICAL CARPASILITY OR AFTER ANY SECOND FAILURS, NON-CRITICAL RECOVERY
WILL NOT BE PERFDORMED FOR NON-UNIVERSAL VD ERROR CARES.

QI RPOST MECOD - FORTMOTDING MAY BE PERFORMED 1N ANY VALID PHASE OR OFS,
EXZEFT FOR NON-UNIVERSAL I/O ERROR CASES.

{REFEREZNCE FLIGHT RULE 7-31)

NE.R 160
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* APFROVALYS =

EDITORIALLY APPROVED TRI : /{J,-j fﬂﬂ-—g—f— :
EQITORIALLY APPRDVED IWEE : _ e
TECHMICAL ARPFROVAL ! ViA APFROVAL FORM : BE-CIL-D2 QB-Z
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